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1 

[fs^jg 5 ] tdtaig 1 iM^^^miiEcnf^ti^^w^^ 
m^m 6 ] bSib^ 1 ¥m\^<Dmmmmm^m^ii^'p 

9 ] friBiB 1 m^mm^t^ u * h 
m^m 1 0 ] niem 2 ia5i>?^s*i>3^ u >, 
^ux5^k>:f h.t DfigspA^ e.s«n^»^ 

[Wf^JBll] WiH^2igii>^tig*t-»>?5j-^i7 5^ 
1 2 ] MfBM3t^^*^SHfcA*fr 

m^m 1 3 ] taiBii3ti^*<wffim 1 ¥MicA«-r s 
[m^m 1 4 ] fiEm 1 43 it^m 2 ns^i-^tiHtt. k 



(2) !^M¥4-2 6 8 5 0 5 

2 

mTum. 1 6 ] wE«fesii**«^*±t;»fij: 

17 3 wiax 7 X h v-©#z/®ssicj£; i; 
Tjt©tf ©&ssr -a-s ;i 1 1' <fc o tsjib 

•r5'>& <thmi *<tt;m 2 K^j-^Ms^^m u 

mim 2 0 ] Mg2^ 1 * itxm 2 iiS^^^ tlK*i*E 

20 mim.2i\ mum^^nTz.m\^^n^2Mi>^^ 

C»«J1 2 2 3 MtBIg 1 2 il55^^trM**-«i 

\zumni>mism\ 8®m •\ - 
•r2)fflf*3Bi 8®m 

1 8 ®^r^. 

[»*«2 73 WfB|glig5i-?ttS!i*5}?U:<J-!j<:^- 

5a«n2.tt 1 8 ®*^fe. 
[»*«2 83 irlBm2ia;4^^!gi(Rj:it, J^?uxf^^' 
x x?k>*±y;7i"Jnxhij;KDri7}?'jv-, x 
^ 9^U>*i(y:^5^;U;*:5'i7UU'-h®n3}?'Jv-, j^^ 
'J xg^ P~ h i 0 ^-SS^i ^Stfns 

[0 0 0 13 *is?itt^)iffi®WT?fiS3t^. ii*)mm 

ictt3S«)-& 5 Tit® ®S#?sn&iSS 

5<? [0 0 0 23 «a*fM)l£^H«{brfi^SWt4i«ITfe 
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3 

[0 0 0 3] #<CD5^^8®i!SSKfl:^«Sl*<fflH*ffi3fe^ 

^«Maka sCD*Hi|#fFII3, 4 3 8, 6 9 1^tl.i 

[0 0 0 4] Rogers e<D5KH#Wm 

4, 5 2 5, 4 1 3^*sgC3^-rSJ;5{C, Jp'JV-S^^ 

-$E(5]a-a-SC:t*tT^5. Roge r s e-ictor 
UTi^L.. Rogers e®gS{;:«ia51S®Jftt5i^ U v- 

m<o^=j-m^^i:Tsm^mm^^ii<nm\z^^fii^tiiim 
n-5. 

[0 0 0 5] tSoT. aiswjr, mf<om^^^nm^ 
\zx^'^wtm%^m^^x^^\z^^ z. tii^x^^^m 

u»Emis^i-\zMt^mmh$>^, 
[0 0 0 6] *^Bjtt, flifisnttssra^ffffifttBs 

[0 0 0 7] *§BfiBSt?ffiffl1-S<BJt^. (p o 1 
arized 1 i gh t) . i3ilit®& (p o 1 a r 
1 z a t i o n) 3t«8®«Ji!!)**SiJffl¥ 



(3) !^iB¥4-2 6 8 5 0 5 

4 

ii5ii-^'fe^©ie(B]*(ia&ji-rt?t)0-c**. mm%x 

[0 0 0 8] *^M©l:3©S8^tCJ;n«, 
Sit^iS 2 ¥ffirt©m 1 itXS 2 iiS^H=^BW0a« 
^^iE^tttSifeS® 1 ¥ffil^0^ 1 2 M^l" 

[0 0 0 9] i^%m(om.mmu%'f-\t. 

ia5^i-^t;S®3 0K±©3S!Sl£^£?;ia:*S'r€f^. 
JSjiUm{4ABCBA©31/1^'->(3:. 

fi*tA:feiy:ci*)ibm&©33j?'jv-SfcttA*j;(:; 
z.ti)^Xt^. fe?>«^(C}i, B^tt. *5gBJ©JtiS5t 
t L'T©!9:giJ*«-r c t%X^^. 

[0 0 1 0] Sfc, M33}^>JV-JiKABABABS®)g 

b2^{^©-:j^Sittite:&©mffi©^@-r.?5;to^^^® 

-SBtt«!ttWJS:t>©Ta&SC:t**Tlr^d\ S/tawx 

^st, K^^)Stti^^flffl©a-e{i3t?t 
jifflT-5;it*tT€rs. fct^tf, SSltJ. 

Tir*. $a(Cl^^}fffl*iRrte-C75:Vi!}?Uv-©3©^C 

[0 0 11] *igMoit3©ffi»irteViT. siteii; 

•&7!)^ii;5. gijCSISItCfeVsTH, Ill:fe«fct/^2aii> 

[0 0 12] *%«©»* btij^Jiic^v^Ttt. 

»*L.<[iO. 0 5«±t?*-5. 
[0 0 13] #iS;^)'^)i©^mjS5ttO. 0 9 v-f 
5i> n;)i-hJ|/;S:VibO. 7 Q-^-i ^a)i.-h)Vi)^tif^L' 
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5 

vi. ye^mm-^ (nd) ttiofgjawjis (d) t^o 
mtn^ (n) t««itsaE^n«>. *%?^©*f*bvijg 

[0 0 14] 2-:)(DM^l-i&mi. ^tis^&EiBj^-a-s 
[0 0 15] fct^jf. miis^i-mm\t. ifx7xy 

[0 0 16] *^?g<D^i3^T^i^ffilcA§^•rs71ero-^lE 

[0 0 17] ;*:§g?B©*«.^«ICi5V>Ta. «a*fB3t 

tc -t s 3t © (f CO ab « ® a«?K JR S; -site t:: -r 

«<i?feg[gssw$-a-, Ait)t©ai3*sia$ii-5W 
iftonL^mm^-^ ^izmmr^<oizm\'^^c tii^-vt 

ttJa*T{i5t^®K<ffl ICSes ^l^^ffffl 

[0 0 18] s^fc'3)^'Jv-tta^ff*^s^. -en^n 



(4) #|iip4-2 6 8 5 0 5 

>(D^fsi<=>ru^<i^^\zi3^^r'bm^-^n^9t^mm 
[0 0 19] ^^mmKDmmz:^^^^. mm^mfs. 

JCSitt;^^ 2 1 ilXm 2 ^ffi*JJ4KOJS*f 

^;m2»^4«lpf®^«3^5:^s#^t?vi^, {i^t^sjg 

#IX® @* (C ± o T{i?tTtt?t® * ®iS;g?& ^« WJCii 
&^ttX^Xh-7-r*S®T, g 

So 

[0 0 2 0] *^?gii. sfc^^as't'ic-en^'nifDT 
ij-??aM«i?i^}fui-rsx@s^tfffijasfT^e*^'® 

¥® (tM**^ 2 ¥Mrt®^ 1 feitXS 2 iS^H^tlSW 

©33? ij T-®iffl-&iia;}?u ■7-s®^f-7xtei^jaa<&± 

lHl-5*^i!l;S^T[lISilSTM#Sli--5 H i:*JT#-5(jn 

1 c)eA.lr.®jJ?U v-&iE-®;y7XK«ififfiSTIiI 

50 [0 0 2 1] *^gg© 1 :3©SI«ti5VsTtt, *iHlRj® 
1 *3±Z/m2il!ii^^«ja*^5IHMK^bV^S 
Sf^^£Wb. E[pl^*5t, 1 :?®¥ffirtC®Sr^^^ 
»J©ffifi6lC*3tiTS. E[SlS-&5t, HI 
^ilXM 2 l^^i^m\tm 1 *5 J:i;:m 2 ipffi©*© 1 ID 

■v\-imwmzmv\,mmm^m-ri>iti^, m(ow-m-v\m 
r$>i>cff}ir^^o M 1 ¥Hi^©iatif$^S^K»s 

fi<ttiO. 0 5£t±T*0. *0#S©3t#«W^a 
40 0. 0 9 V^f i/Dpt-hJl/HSVitO. 7 0-7-1*i;D;*- 

h;i^-c*-5. 1 t?®jfimic*vmi, 7-i';i/A©j?a[c 
^-:>rm\mmizm-^^mvr!Kmm(D^M^Ec.m-^-& 

^UytT^^K^o *%?g©JfSLti}g^{C*5HTB, 
miii5^>TtlS«iE®J{J:^5e#«ScS^b, H2iiS$)^ 

[0 0 2 2] r®±5ic, *^w®@w«, «3isnT 

e., )fcKiK©k'^;PS1fniciS<-r-5::i:S^trJ:5C 
:3<^)::i:*iT#. *>'P!l$;£fifi©itSSI*S-B-. liJt 
50 ■te©j!!i:S©3fe«Siga-B-5J;3lc:3<SC:i 
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(5) 

7 

[0 0 2 3] ^t©«f®SS?^n&«itgS<i3fc 
^ lis <fc 5 fCigg<&®^$-B-S|g^j^£^tJ#< ©SS b 
t^ftS **-r 7 ;>AiK©2S:^^^ * 

A^J. Radford e>0 TReflect ivl ty 
of Iridescent Coextruded 
Multllayered Plastic Fil 

msj, ISPolymer Engineering 
and Science 2 1 6 ( 1 9 7 3) 

[0 0 2 4] -mm\t. m^'^y 4 )Vi.t\m-^ (d) ifi 
(nd) (ictf, n\m^(r>mvxm) fflmo. 20 

D;*- h;l/*)KT*5t)©i-»tons (Va s ice 
k, Optics of Thin Films (19 
6 0) 10 OHfeJcO^l 3 9M) . , 
[0 0 2 5] ^;P4'©Hjffi3t. ^^1-3^. Sfc 

^^nxVi-S. fct;iti. Al f rey, Jr. e®* 

mm^2. 7 11. 17 6^*#MsnfcVi. R^fis 

[0 0 2 6] 30 
[Sci] 

[0 0 2 7] A. = (2/m) (Ni Di +N2 Dj ) 

SC*, A. «-?-y^-h;i/mfi:©SMifi[g, Ni ^^xj^ 

(m=l, 2. 3, 4, 5) Z.n\ty ^ 

;i/AS®icMit(cAliff 53fe©S;T$.5. ffi©Alt^© 
^{CiC&«IET«., *S!e^©ii3t?tt«>e.«)5AS©A 

■So RW©^ttTI2 Tf Jtj ©KSc-esbs. 
[0 0 2 8] 
[IS2] 

N, Di 

f = 

Ni Di +N2 Dj 

[0 0 2 9] i)f^m^\zm»^t\z^r), m^oi^'.^ 

©Slt©SW3fiS«CJtbTa55SS©3tE*&fTffi-rs 



<^^^A-2& 8 5 0 5 

(iS:g»?>o. 6 8w) (D-mn^Kmt 

0. 0 7 5;/Sl.iL0. 2 5-7-l'i7n;><-h;P®^t#WJP 

[0 0 3 0] 3feffSllj©iSlT«^7W)VAA^e. 
S«Lfc3tttM3tLfel». *S!?g®3gSie5»^H*^^S 

m^%i-\t. ^\w-m\zm^u^2w-mp^nmi^^xf 

m 2 ili^)-?»SK®ffljTS??f:S^i:ttS&i.» 1 ¥Sf»3 
®m 1 * it;^ 2 iS5)-^#lHM©Ji*f*^S^&^^$ 
it^ftsb^z+^K^mt^^tx^n'^a-vU.^^lt^tift^ 

^^itt^'pfs. <t%mi ^j^x^m 2 iS!^i-?u«©# 

tfeiisijO. 0 3T, t>otfcif*b<B'>)i 
<tt>0. 05R±T*5= d©«i^H, mi¥B\ tz 
tx.(iBB|pIffirtlc^#T#. i3^r;S¥WC^itt;^t||2 

r. 

[0 0 3 1] &iS4i'^l®3t^e<JJ?Stt0. 0 9;iS:tiL 

0. 7 0T-fi7D>i-H;i/ffl«aH(cafe^.©*tiffSLVJ. 
*^ig©*ffi(cffltiS®tcjgS;S:*Uv-lc«, :e^Uv 

UT-*t|^Wffl(Cil-&tt©*-5dt*iM*Lti. ■ 
[0 0 3 2] iia;^;J<'J'7-jl*©lfiS|a:i^iJ*-j}^:fi- 

®lS*3t<^ISSc**-r«**. #'JX5^W>Bft®j£;A3t 

1. era^s, *^w(cfflviS®tcjisaffi®«bTS 

?g&ianrffitt5j?'J-7-(Ctt. 1 9 9 0^6^2 5 B5!3t 
® Te 1 a s t ome r 1 e Op t i c a 1 I n t 
erference F i 1 ms j t^i^^JjiO^iStH 
ISA0*H!^llPm4, 9 3 7, 1 3 4^IC|Hit$nTti 

[0 0 3 3] #ijX9^k>2, 6:»-7^W- 

1. 4->'i;a^^'*)->z^:^'^\^>y'Uyff]^-h 

SoasJ^'jT- (PCTG) , *<tt;i/'Jl/^';W5 H*5 
j;i;;<5';M^'i"JV-h®34?UV- (KAMAXSt 
fli. Rohm & Haastt*>^IR5B) ®<i:5){cfla® 
7}? 'J -7-* J: tXn 'J ?-)Ot*^gg©SIJStc^ffl Tib 

s. ^eic, <i3ie^^'t"icfflVi^nsB©B*f^. ;£;:^3t 
#«sc* i r;;^ 7 X e^iaa sus-r 5 fc * tc u V- 

siisirffiffl-c#5ffi®ms!ft<j*i^^sttttj!g»ctt. in 

fcfB)£$n-5'b®T«;5:V^*^ i^^ffjrsiMmmtttiz 
15-ra:. '<;i'7;P^n7JPn:^^5/«SJt (BSf$=l. 3 
5) , •^Vy'hyy)V:tax^U> (1. 3 5) . yy 

i^^bx5^^>-:/Dt:U'>33)?'jv- (1. 3 4) , > 
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9 

U3->SfflB (1. 4 1), 7>yft#'J t;r:»Jx> 
(1. 4 2) . ^^):;nuh')y)V:tax'^u> (i. 

4 2) , Xt^^i^mm (1. 4 5) . #'J (■:f^)V7i7 
>JU-h) (1. 4 6) , 5}«'J (4-pt5';U'<>-T->'- 

1) (1. 4 6) , #'J (S^KH:z;i.) (i. 4 7) , 
X5^;l'-fe;VD-X (1. 4 7) . 5p'j3j>jVA7;l<''rkH 

(1. 4 8) , 5j?'MV:/5'Jl^;<^'i7Ulx-h (1. 4 

8) , 3j?U^^;i'75"J k-h (1. 4 8) . 3|?u:/n 
\f)l';>.i'^U]^~h (1. 4 8) . :i?'JX5^JI/;*;S'i^'J 
V- h (1. 4 8). /}?UX-7^;P:/p->^75 H 

(1. 4 9), H^s^) ^^)V:/.^i7Ul^-h (1. 4 

9) . ±.)Va-7.7±f—h (1. 4 9) , ±}ia-:^ 

7'Pt!:t^-h (1. 4 9) , •fe;UP-X7-tx-H7' 
(1. 49) , i:;l'D-x:::hU-h (1. 4 
9) , 3}?'Jtfx;i/:/5^7-;> (i. 4 9) , ^J^U^nb; 
(1. 49) , •^')-:f^u> (1. 50) , -ity 

V-m >J> (mm) (1. 5 1) , ffi 

®Si}^Ux5"W> (1. 5 1) , Jt^'JTi/'Jnxh'j;!/ 
(1. 5 1) , :4?'J'f V:/5"l'> (1. 5 1) , f^BlSi 
ft:i?'JXX7^JI/SifctA«Ecde 1 (KS) (1. 5 

2) , 3>c^SrfA (1. 5 2) , ^;u:;^:^> (i. 5 

2) , ;J?'j:/^>7x:;^ (i. 52) . -r-fuy (i. 5 
.3) ; 4^'J7^"J;i/'f S H5i (1. 5 3),;J*'J (fx 
;i/i7aD7-t:x-h) (1. 5 4) . jJ^ Ufflfttfx;!/ 

(1. 54) , m^&^UX^Uy (1. 54) , 

;i'pi^'i"JV~h*±o:x9'i'>©n7t?«jT- (1. 5 
4) , 7i7'jaxhu;L'-:/^i^x>-x?^>-Slf:5' 
-jS'jv- (1. 5 4), T'jjii^ifvu-ji^mm 

(1. 5 5) , #UHX'Jx>i'DU h*i3ckt53j?UEX 

D u HfflE-&«b& >mm mm) ( i . 

5 5) , 3j?'J7;l'7r^f';l/X^l/> (1. 5 6) . X 

j-vy 9 Vxyvj-v ^ 7.. ;tt^KDow5 i 2 

-K (Kg) (1. 5 6), /SU'i7V:J'> (1. 5 
6) . i^i^-fVy (1. 5 6) , X 5^ k>*<t 1/^7^7 1; 
nxhij;KD37pijT-fci:A«Ty r i 1 fiJSM (B 
g) (1. 5 7) . x5=-k>*<ty::^^'v'x>®n:^«ij 

V- (1. 5 7) , %(nimwm^ix7.7-)'\^mttx 

73'k-Ni^U3-;i' (1. 6 0) . 2p'J-f5F (1. 

6 1) , :i?UlfxUx>i'nU H (1. 6 1) . jj^'Jv 
i7nnX9"U> (1. 6 2) , 7}?UX;i^5f:> (l. 6 

3) . :jt'jX-5";i/X;V3j^> (1. 6 5). :feJ;t;/J?U 
X-x;K5 H (1. 6 6) 

[0 0 3 4] a 7)? u -^-^^mmt- u v-©ii» piig 



(6) #^¥4-26 8 5 05 

10 

CO 0 3 5] *S6MlC<}:^^ia®i>rT«S<S3fe7-f 
tt, *S!|$I¥S3. 7 7 3. 8 8 2^*5±(y;|SlS3, 8 
8 4. 6 0 6^tC|B«$nTti5J;5;^^^^PI^fffflS 

10 *S#flF^3. 7 5 9. 6 4 7^t|B«^nTVi-5J;3 
[0 0 3 6] I^B#flfflgS07'C-H::^D<;/^ttJDfSsW 

filtSSIfPEH (mechanical manlpul 
atlng section) \z^f3t\^. JlOKHtS 

[0 0 3 7] ^J!K\z^mmt. mm^^^-^n^^')\zif(- 

• ett*ffli|$l¥ll3, 5 5 7.2 6 5.^(^iB«$tlTt» 
[0 0 3 8] #Hiy'f©#}3§{l^A5^:i:*tT?#. iis-z) 

[0 0 3 9] i^Nrffai. ^iijsm^mmmz. #e,n 

[0 0 4 0] iS^^ < i 1 ©¥Ml*l® JS$f$ 
(C t) < 5 ^t^Ti^tc J; o T3tco«p ©a 

^ )i'A ic$ie$nfcE[oi©a©«!iffii*t<!:©isss<iJie$ 

■li-5*>S9i:g-r§. ^®^g^7^;i.Ai:l^«llC, 3t©t> 
5<? (Iimt^^k^^mt.mf^^WiZti\^XXr>X<^%(n 



—30- 



(7) 



#58¥4- 2 6 8 5 0 5 

12 



11 



[0 0 4 1] 3(:5!BJ©fflS»rF*fi3tf a. ^ffifCA*t 



m i c a 1 C omp a n y O 3 8 5!>SS^ 

(ABABAB) !£^rUTVifc. 



CO 0 4 5] tt7^-;PA0 2. 5 4cm ( 1 'f >5^) X 



O^ajaSii-^). «*^C.toT?ttt$iaMC^<M 2. 5 4cid (l-f>5') XO. OOScmCO. 0 0 3-r 

^*Jc:r<$^Vi«aiB©iRg©^!J.S-Sja^-e--5*tjE«SffiCDS &±llI5iiS) fe<fcc;4 4 SN/ctf (esoib^/io 

fiSSItS-a-. <S3teS-lt-5J;'5C«I«l-r5;ii:*fr# ' ) tI*rofiS2. 54cin (1^>^) A^^gJIfi 

^Eii-5±5fciB5>J$-ti--5c:i:«t-^#S. ;i©;iilc±o lo o. O04ciii(o. o o i Si'^^') ttlsj©li/jM|i 

T<iJC:tVN*>'|«i|ifflSI«fttffi*^ii3t^lCf>f.^$n5. ^ ttl. 2 7CID (0. 5 0^>?) t?a&r)S:. 

ffl3fe^«^:<!Kv>«effl©iatft©*-ssffl$-&5A'> k/i co o 4 6] mmoso^^om-^n^^ 

<!lfel^^iSfi*5E©»igJt$-tir. K8t^*«>*«. A9t>^© UT.? U>1«8 7 3. 1 ^t^^J^;^ hn-Alc;5:-5J;5 

ai3©l$^>ic3itUTa3jaft^ffoTt^§<J:5ic7>)';p ic^^nufc, ::ne.©i©j^stt, wmx'^i' k;1/©4' 

ASo<5;:i:*i-^?#-5. 3tiSi:LT^)t^ffiffl-rs« moyt (A = 5 5 0 0:t>5'X hD-A) ^&^i5t^■a•S 
■D©¥Sl*I©i|#Sj6:i:©<i)tSSMS-B-S*^ 5a»3©)t 

liSias-Br-s. [0 0 4 7] i5;f;©3jt u -T-e^Eifiji^iiTttssf^© 

[0 0 4 2] 2ti:^K©ii3ie^©S«lffii^©lt?tt, r/\ it? aiSffl^Otii??) 1 . :J^U:^-:!i^^-^ 

•y H • r -y gS;*iS^3n5SaS*8S&tt*«©a &JII^-rs 5.0 0 0 f)V-7.i'-t^^ojE(DS^^ 

\t^m^m^^if\^7f&^. ^rc\ms^-sn^^'j \^ ■ s, o o o:/;>-x;j'-tvi5ft©j4;*5t^«SS:£^L.v 

7 '>:/ia»i:I^i;^JE^WrsSiiSia'feL it. ^jl#©«^liBB(RlHrt©Wj}^'J.^:.-©®ST.^:^=lE^ 
l*3t©il>a< tfe^^SKiR-rsa^ffiigife^SriaVifc [0043] 7^;i/A*i<i?fc^i:bT<ie<:!5>i:'5/iii£ 

fcfcer. *56?g©{i3t^©SiJ©ffl;*ttf-AX7"J-;/ Ic, -WM#bT. 7 JUAtfJffljj^ U T-$BBfnl^-& 

^'-tUT®ffli^Tc&s. it, -mmwt^nim^^xs--^mwm\zmuim\z 

[0 0 4 3] :*:^?g&$e(C±<S«3ii--5fcii?)lC. T 5» }BV>-;£jSgTSIf$*jil^Lfc. El 1 ©^^57*^6.^) 
E©Slifi««lfcOl,iTj8E'^5*Sv ;in«*^?g£iffiM-r5 j£«H©}S^ICtofc5¥fTSi:Siiffii:© 

fc«)©fc©-p*-DT. -^-roieffl&fEJELJt^i-rsfc© ®Jff^©lltt7')';l'A?5t3tSr<i3teS-B-S<k5lCf^fflbr 
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(54) [TITLE OF THE INVENTION] 
BIREFRINGENT INTERFERENCE POLARIZER 
[Fukussetsu kanshoo henkoushi] 

(57) [ABSTRACT] 
[PURPOSE] 

It offers birefringent interference polarizer that can be processed from a substance 
that is readily attainable by using an already established simultaneous extrusion [note: 
the term simultaneous extrusion may be also translated as a co-extrusion, and 
translator opted to use this term of simultaneous extrusion as it is stated in Kanji 
character, translator's note] technology. Polarizer has close to zero optical 
absorption level, and it is possible to process in such way that although it polarizes 
lights with specific wavelength to reflect, lights with other wavelength are 
transmitted. 

[CONSTITUTION] 

Polarizer includes multiple alternately oriented layers of at the least first and second 
polymer substances including stress-optic coefficients that are sufficiently different 
and each not being zero to initiate a non-matching refractive-index between first and 
second polymer substances within the first plane varying from non-matching 
refractive index between first and second polymer substances in the second plane that 
is perpendicular to the. first plane. It is preferable when non-matching refractive 
index within the first plane is at the least 0.03. 

[CLAIMS] 
[CLAIM ITEM 1] 

According to a birefringent interference polarizer that includes multiple alternately 
oriented layers, the birefringent interference polarizer is characterized by the fact that 
has stress-optic coefficient of at the least first and second polymer substances that are 
sufficiently different and each not being zero in order to initiate non-matching 
refractive-index between said first and second polymer substances within first plane 
varying from non-matching refractive-index between first and second polymer 
substances within the second plane that is perpendicular to the first plane. 

[CLAIM ITEM 2] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said first and second polymer substances showing substantially the same 
refractive-index at the time when they are not oriented. 

[CLAIM ITEM 3] 

The birefringent interference polarizer that is in accordance with the claim iteml, 
wherein said oriented first and second polymer substances being substantially the 
same on one of said planes. 
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[CLAM ITEM 4] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said first and second polymer substances are uniaxially oriented. 

[CLAM ITEM 5] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said first polymer substance has positive stress-optic coefficient while said 
second polymer substance has negative stress-optic coefficient. 

[CLAM ITEM 6] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said non-matching refractive-index within said first plane is at the least 0.03. 

[CLAM ITEM 7] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein optical thickness of each layer is 0.09 micrometer or 0.70 micrometer. 

[CLAM ITEM 8] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said layers increase their thickness in monotonous manner to form thickness 
gradation of the layers. 

[CLAM ITEM 9] 

The birefringent interference polarizer that is in accordance with the claim item 1 , 
wherein said first polymer substance is selected from a group comprising, 
polycarbonates and polyethylene terephthalates. 

[CLAM ITEM 10] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said second polymer substance is selected from a group comprising styrene, 
copolymer of styrene and acrylonitrile, copolymer of styrene and methyl 
methacrylate, and polyethylene naphthalate. 

[CLAM ITEM 11] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said second polymer substance is syndiotactic polystyrene. 

[CLAM ITEM 12] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said polarizer reflects parts of Ughts that enter a surface to polarize and 
transmit remaining of said incidental lights. 
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[CLAIM ITEM 13] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said polarizer reflects substantially all the lights entering said first plane to 
polarize while on one hand, transmits substantially all lights that enter said second 
plane to polarize. 

[CLAIM ITEM 14] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said first and second polymer substances are the compound of copolymer or 
polymer that can be mixed in order to adjust refractive index, stress-optic coefficient, 
and glass transition temperature of said each polymer substance. 

[CLAIM ITEM 15] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein coloring agent is included in at the least one layer of said birefringent 
interference polarizer. 

[CLAIM ITEM 16] 

The birefringent interference polarizer that is in accordance with the claim item 1, 
wherein said coloring agent is selected from a group comprising pigment and dye. 

[CLAIM ITEM 17] 

The birefringent interference polarizer in accordance with the claim item 1, -wherein 
said polarizer can be tuned by polarizing wavelength in the lights is variable in 
accordance with the level of elongation of said elastomer. [Note: Although original 
documents states as said elastomer, no mentioning of the term elastomer is found in 
claim items 1 through 16. Translator's note] 

[CLAIM ITEM 18] 

Manufacturing method of birefringent interference polarizer includes a process to 
form multiple and alternate layers through a simultaneous extrusion of at the least 
first and second polymer substances showing such stress-optic coefficient that is not 
each being zero , and said layers are drawn to orient to form non-matching refractive- 
index within first plane that is different from the non-matching refractive index 
between said first and second polymer substance within second plane that is 
perpendicular to first plane. 

[CLAIM ITEM 19] 

The method that is in accordance with the claim item 18, wherein said drawing 
process is conducted at temperature that is higher than glass transition temperature of 
said polymer substances but lower than melt temperature. 

[CLAIM ITEM 20] 

The method that is in accordance with the claim item 18, wherein said first and 
second polymer substances show substantially the same refractive-index at the time 
when they are not oriented. 
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[CLAIM ITEM 21] 

The method that is in accordance with the claim item 18, wherein said oriented first 
and second polymer substances show substantially the same refractive index on one 
of said planes. 

[CLAIM ITEM 22] 

The method that is in accordance with the claim item 18, wherein said first and 
second polymer substances are uniaxially oriented. 

[CLAIM ITEM 23] 

The method that is in accordance with the claim item 18, wherein said first polymer 
substance shows positive stress-optic coefficient while said second polymer substance 
shows negative stress-optic coefficient. 

[CLAIM ITEM 24] 

The method that is in accordance with the claim item 18, wherein said non-matching 
refractive index within said orientation plane is at the least 0.03. 

[CLAIM ITEM 25] 

The method that is in accordance with the claim item 18, wherein the optical 
thickness of each layer being 0.09 micrometer or 0.70 micrometer. 

[CLAIM ITEM 26] 

The method that is in accordance with the claim item 18, wherein said layers 
increase thickness in monotonous manner to form gradation of thickness of the layers. 

[CLAIM ITEM 27] 

The method that is in accordance with the claim item 18, wherein said first polymer 
substance is selected from a group comprising polycarbonates and polyethylene 
terephthalates. 

[CLAIM ITEM 28] 

The method that is in accordance with the claim item 18, wherein said second 
polymer substance is selected from a group comprising polystyrene, copolymer of 
styrene and acrylonitrile, copolymer of styrene and methyl methacrylate, and 
polyethylene naphthalate. 

[CLAIM ITEM 29] 

The method that is in accordance with the claim item 18, wherein said second 
polymer substance is syndiotactic polystyrene. 
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[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

This invention relates to a multiple layer birefringent interference polarizer, and in 
further detail, it relates to a device that extrudes multiple layers of polymers 
simultaneously that is capable of designing to polarize wavelength selected among 
lights by mutually intensifying optical interference. 

[0002] 

Technology of birefringent polarizers is generally known; and they may be used to 
polarize selected wavelength in lights for purpose of filtration. For instance, 
birefringent polarizer may be used to deny (reflect) specifically polarized narrow 
wavelength range of lights while transmitting remaining incidental lights to reduce 
glare from other light source, and it may be used to function as a beam splitter. 

[0003] 

Many natural crystalline compounds serve functions of birefringent polarizer. For 
instance, crystal of calcite (calcium carbonate) shows already known birefringence. 
However, single crystals are expensive materials, and they cannot be molded easily 
into prescribed shape and structure required for specific application. For instance, the 
substance that is technically different and is referred to in the US patent 3,438,691 
publication by Makas is used to prepare birefringent polarizer from either panel-form 
or sheet-form birefringent polymers such as polyethylene terephthalate included in 
isotropic matrix polymer. 

[0004] 

As taught in the US patent 4,525,413 publication by Rogers et al., polymers may be 
oriented through a uniaxial drawing in many cases to line up such polymers at 
molecular level. Rogers et al. suggests multiple layer optical devices that include 
alternate layers with a large non-matching refractive index against highly refractive 
polymer and isotropic polymer. However, according to the device by Rogers et al., it 
makes it necessary to use specific highly birefringent polymers having mathematical 
relationship between molecular structure and electron density distribution of highly 
refractive polymers. 

[0005] 

And therefore, demand remains toward birefringent interference polarizer that is 
capable of easy formation by using existing technologies and easily attainable 
substance. In addition, demand still remains toward birefringent interference 
polarizer that does not technically absorb hardly any lights. Furthermore, there has 
been also a demand toward birefringent polarizer that is technically capable of 
polarizing the lights of specific wavelength as needed. 
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[0006] 

This invention satisfies said requirements by offering either multiple layer rate 
[Note; although original document states rate, it may be a misprint of sheet. 
Translator's note] or film form that can be processed from easily attainable 
substance. This invention's polarizer shows level of light absorption that is close to 
zero, and in addition, polarizes lights of specific wavelength to reflect while 
transmitting lights with other wavelength. Although said polarizer can polarize 
transmitted light of said wavelength, it leaves remaining transmitted lights as not 
polarized. 

[0007] 

The meaning of terms polarizer, polarized light, and polarization [note: although the 
term polarizer is stated in English in the original document, Japanese term refers to 
polarized wave, may be a misprint, translator's note] that are used in this 
specification indicate state of lights in which transverse oscillation of light axis takes 
different shape on different plane. The term polarized light that is used in this 
specification includes unequal reflection of lights within orthogonal plane, and also 
includes not only elliptically polarized light and circularly polarized light but also 
plane polarized light. 

The term "lights" mean not only lights of visible spectrum but also UV rays as well 
as infrared rays. When discussing an orientational plane of polymer substance in this ^ 
specification, it is intended to indicate orientation direction of the polymer substance- 
by uniaxial or biaxial drawing in x direction and/or y direction that specifies, 
polarization effect of the substance. When it is based on other relationship, the 
meaning of lights entering the layer of polymer substance or the plane that collides 
against said layer indicates the plane that is perpendicular to the main plane of the 
layer (that is to say, in z direction) unless it is specified as otherwise. 

[0008] 

According to one format of this invention, it offers birefringent interference 
polarizer that includes multiple and alternately oriented layers of at the least first and 
second polymer substances having stress-optic coefficients that are sufficiently 
different and each not being zero so to initiate non-matching refractive index 
between first and second polymer substances within the first plane that is different 
from the non-matching refractive index between first and second polymer substances 
within second plane that is perpendicular to the first plane. 

[0009] 

This invention's birefringent polarizer can also include alternate layers of more than 
three polymer substances. For instance, according to the three layer pattern of 
ABCBA repeat units, it can be used in such case that B unit being a compound that 
can be mixed with copolymer of A and C repeat units, or A and C repeat units. In 
some cases, B layer may not only contribute toward characteristics of this invention's 
light polarization but also, may serve a function as an adhesive layer that bonds A 
layer and C layer. 
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[0010] 

In addition, third polymer layer can be made present as a front surface ,that is to say, 
a front film layer of either one or both main outer layer of the main body of repeated 
BABAB, or as an internal layer. The front film layer can be of a sacrificial layer or 
can work as a protective layer showing anti-scratch property or weatherability with its 
durability. Furthermore, said front film layer may be used for the polarizer after 
simultaneous extrusion. For instance, front film layer may be formed by spray 
coating to provide improved optical properties by smoothing the surface of polarizer 
to provide anti-scratch property, chemical resistance and/or weatherability. This 
surface film layer can be also laminated on multiple layer polarizer. Lamination 
method is preferable in a case of polymers that cannot be easily extruded 
simultaneously. 

[0011] 

According to one format of this invention, first and second polymer substances show 
substantially equal refractive index at the time when they are not oriented. When said 
substances are drawn, non-matching refractive index occurs on the oriented plane. 
According to another format, level of non-matching between each refractive index 
within one plane reduces, and on the one hand, non-matching property is maintained 
or becomes increased in the other plane. It is possible to orient polarizer either 
uniaxially or biaxially . 

[0012] 

According to this invention's preferred, format, first polymer substance shows 
positive stress optic coefficient, and on the one hand, second polymer substance show 
negative stress optic coefficient. The non-matching refractive index within the first 
plane is preferable when it is at the least 0.3, and most preferably, 0.05 or higher. 

[0013] 

Optical thickness of each polymer layer is preferable when it is 0.09 micrometer or 
0.70 micrometer. The optical thickness (nd) is defined as the product of physical 
thickness (d) of the layer and that refractive index (n). According to preferred format 
of this invention, layers show a monotonous increase in accordance with the thickness 
of films to reflect wavelength of broad range of lights to form a gradation of layer 
thickness that is polarized. 

[0014] 

Regarding the two polymer substances, they can be of any optional number of 
various polymers that show stress optic coefficient not being zero and provides 
necessary non-matching refractive-index when said substances are oriented. The 
term stress optic coefficient not being zero indicates refractive index of the polymer 
to change either in positive or negative direction when polymers are oriented. The 
isotropic substance that shows zero stress optic coefficient lacks birefringence. 
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[0015] 

For instance, the first polymer substance may be polycarbonate such as bisphenol A 
group polycarbonate, or polyethylene terephthalate; and both show positive stress 
optic coefficient. Second polymer component may be polystyrene that shows 
negative stress optic coefficient. In general, non-quality [note: although the original 
document states non-quaUty, it may be a misprint of non-crystalline, translator's note] 
atactic polystyrenes or further crystalline syndiotactic polystyrenes are considered as 
appropriate. As other polymers appropriate for second polymer substance, copolymer 
of styrene and acrylonitrile, copolymer of styrene and methyl methacrylate, and 
polyethylene naphthalene may be mentioned; and all show negative stress-optic 
coefficient. 

[0016] 

This invention's polarizer reflects part of lights that enter to surface to polarize 
while allowing remaining incidental lights to be transmitted. It is possible to design 
to transmit only the wavelength of narrow range or on the one hand to reflect 
wavelength of broad range , or its reversal through some crafting. According to this 
invention's polarization device/machine, it is possible to design to reflect 
substantially all lights that enter on one plane to polarize, and on the one hand, to 
transmit substantially all lights the enter the plane that is perpendicular to said plane 
as well. 

[0017] 

According to certain format of this invention, it would be preferable when . coloring 
agent such as dye or pigment is included in 1 or more individual layers of birefringent 
polarizer. Said inclusion may be conducted in one or both outer layers, that is to say, 
surface film layer of the main body, or coloring agent may be included in one or more 
internal layers of the polarizer. Use of pigment or dye allows selective absorption of 
wavelength in the lights by the polarizer. It is possible to set the multiple layer film 
with no pigments or no dyes in such manner that although they are capable of 
reflecting the specific polarizing wavelength in incidental lights and transmitting the 
remaining incidental lights, pigment and dye can be used to further control the band 
width of reflection and polarization and wavelength range of transmitted lights. For 
instance, it is possible to allow all the transmitted lights to be absorbed through a 
simultaneous extrusion of black layer at back side of the birefringent polarizer. In 
addition, they can be used to narrow the wavelength length band of reflected and 
polarized lights or transmitted lights through absorption of selective wavelength. 

[0018] 

Thus selected polymers are studied for their each non-matching refractive index, 
stress optic coefficient, and glass transition temperature. It is possible to adjust 
(control) all factors such as number of layers, degree of orientation, thickness of 
layers, and use of pigment or dye to form a polarizer showing prescribed 
characteristics for specific final applications. This may be in contrast to the device of 
prior art with limited designs as well as polarization characteristics. 
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[0019] 

According to this invention's another format, it offers birefringent interference 
polarizer capable of tuning, and said polarizer includes multiple and alternate layers 
of first and second elastic materials showing sufficiently difference but not zero stress 
optic coefficient in order to form non-matching refractive index between first and 
second elastic materials within the first plane that varies from the non-matching 
refractive-index of first and second elastic materials within the second plane that is 
perpendicular to the first plane. Because each and individual layer that forms 
polarizer is of an elastic material, polarizer polarizes wavelength in the lights in 
variable manner with degree of stretch of the elastomer. In addition, as each layer is 
of an elastomer, when a device is returned to a relaxation state, polarizer become 
tunable as well as reversible. 

[0020] 

This invention also offers manufacturing method of birefringent interference 
polarizer that includes simultaneous extrusion of at the least first and second polymer 
substances showing stress optic coefficient each not being zero in the multiple layers. 
Layers may be drawn to form non-matching refractive index within first plane that is 
different from the non-matching refractive index between first and second polymer 
substances within second plane that is perpendicular to the first plane through 
orientation of the polymers. Although many combinations of polymers allow 
drawing at such temperature that is higher than glass transition temperature of 
polymers and lower than melt point, combination of 2 or 3 polymers allows "coldV 
drawing", in other words, drawing can be done on one or more polymers: at the 
temperature lower than its glass transition temperature. 

[0021] 

According to one format of this invention, first and second polymer substances 
show substantially equal refractive index when they are in non-drawn state, and show 
non-matching refractive index within one plane when they are oriented. According to 
another format, although first and second polymer substances may show substantially 
equal refractive index within one of first and second planes through orientation, non- 
matching refractive index is displayed in other plane. Orientation of polymer 
substances may be done either uniaxially or biaxially. Non-matching refractive index 
within the first plane is preferably at the least about 0.03, or more preferably, at the 
least 0.05 or higher; and optical thickness of each layer may be 0.09 micrometer or 
0.70 micrometer. According to one format, layers show a monotonous increase in 
thickness in accordance to the thickness of film to reflect wavelength of broad range 
to provide a polarizer. According to preferred format of this invention, first polymer 
substance shows positive stress optic coefficient while second polymer substance 
shows negative stress optic coefficient. 
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[0022] 

As explained above, purpose of this invention is to offer birefringent interference 
polarizer and manufacturing method of the same by using established simultaneous 
extrusion technology to form to include nearly zero level of light absorption from the 
substances that are easily obtained, and to reflect lights of specific wavelength to 
polarize while transmitting the lights with other wavelength. Said and other purpose 
of this invention as well as its beneficial points will become clear from the detailed 
explanation given below and attached Figures as well as attached claims. 

[0023] 

This invention offers improved optical inference polarizer in a multiple layer film 
form and shows many desirable properties including a capability to fit the device to 
polarize selected wavelength of lights. Fundamental optical principle that is included 
in this invention relates to reflection of lights by thin film layers showing different 
refractive index. Said principle is dependent on not only thickness of individual layer 
but also, affect by substances on refractive index. For instance, please make 
reference to "Reflectivity of Iridescent Coextruded Multilayers Plastic Films" by 
Radford et al. 13 Polymer Engineering and Science 216 (1973). 

[0024] 

According to the reference, thin film is stated to refer to its thickness (d) being under 
about 0.5 micrometer or optical thickness (nd) (in the equation, n shows refractive 
index of substance) being under about 0.7 micrometer (Vasicek, Optics of Thin Films 
(1960) page 100 and page 139). 

[0025] 

Interference film that depends on optic interference intensified by lights in order to 
form intense reflected lights of visible ray, UV ray, or infrared ray portion within 
electromagnetic spectrum is described in the related art. For instance, please make 
reference to US patent 3,711,176 publication by Alfrey, Jr et al. Said interference 
film works in accordance with the equation shown below. 

[0026] 

[EQUATION 1] 
[0027] 

^ = (2/m) (Ni D1+N2 D2) 
In the equation, shows reflected wavelength of nano meter unit, Ni and N2 show 
refractive index of alternate polymers, Di and D2 show thickness of each polymer 
layer in nano meter unit; and m shows degree of reflection (m= 1,2,3,4,5). This is the 
equation of lights that enter film surface perpendicularly. In the case of other 
incidental angle, equation is corrected by giving consideration on the angles as 
technically known already. This invention's polarizer can be operated against 
incidental lights of any angles. Solution of each equation determines wavelength 
from which intense reflection can be anticipated based on surrounding regions. 
Intensity of reflection is the function of [ratio f] shown below. 
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[0028] 

[EQUATION 2] 



f=NiDi/ N1D1+N2D2 

[0029] 

It is possible to exercise some dominant power against reflection intensity various 
higher reflection through appropriate selection of f ratio. For instance, primary 
visible light reflection of blue purple (about 0.38 |i wavelength) or red (about 0.68 |i 
wavelength) can be obtained by using layer with such optical thickness as 0.075 or 
0.25 micrometer. 

[0030] 

However, lights that are reflected from interference film of thin layers described in 
the related art do not become polarized. Lights that reflect from this invention's 
alternate polymer layers are polarized through birefringence. As explained above, 
according to preferred format, this invention's birefringent interference polarizer 
includes multiple and alternately oriented layers of at the least first and second 
substances that include stress optic coefficient sufficiently different but each not 
being zero in order to form non-matching refractive index between first and second 
polymer substances within first plane that is different from the non-matching: 
refractive index between first and second polymer substances within second plane. • « 
that is perpendicular to the first plane. It is preferable when this non-matchingi > 
refractive index is at the least about 0.03, or more preferably, at the least 0.05 or 
higher. This constitution provides a polarizer showing optical interference within 
first plane, for instance, within oriented plane, and optical interference that is close to 
zero within second plane that is perpendicular to said plane. 

[0031] 

It is preferable when optical thickness of each polymer layer is within a range of 
0.09 to 0.70 micrometer. Regarding appropriate polymers that can be used for 
implementation of this invention, they include transparent thermoplastic polymers in 
general that shows stress optic coefficient that provides non-matching refractive index 
necessary within at the least one plane when said polymers are oriented. 

Furthermore, it is preferable when polymers show properties fitted for simultaneous 
extrusion from the standpoint of processing. 
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[0032] 

One example of pair of appropriate polymers includes polycarbonate and 
polystyrene. Sindiotactic polystyrene is considered as particularly appropriate. 
Although polycarbonate shows positive stress optic coefficient, polystyrene shows 
negative stress optic coefficient. Both show refractive index (at the time of no 
orientation) that is about 1.6. Regarding other general transparent thermoplastic 
polymers appropriate for use in this invention, it includes an elastomer described in 
the US patent 4,937,134 publication filed by the applicant of this invention that is 
titled as "Elastomerie Optical Interference Films" emitted [lights] on June 26, 1990 
[note: although original document states elastomerie may be a misspell of 
elastomeric, and although it states as emitted [lights] on June 26, 1990, it maybe a 
misprint of published on June 26, 1990, translator's note]. 

[0033] 

Furthermore, other polymers and copolymers such as copolymers (PCTG) of 
polyethylene 2,6 napthalate, 1 ,4-cyclohexane dimethylene terephthalate, and 
copolymer of glutalic imide and methyl methacrylate (KAMAX resin that is 
commercialized by Rohm & Haas Co.) may be useful for implementation of this 
invention. In addition, it is all right to use compounds that can be mixed with 
polymers in order to adjust refractive index, stress optic coefficient, and glass 
transition temperature of the layers used within a polymer. Other typical 
thermoplastic resins that can be used to implement this invention include fpUowings 
^ shown with representative refractive index though it should not be limited, to these:- 
perfluoro alkoxy resin (refractive index =1.35), polytetrafluoro ethylene (1.35), 
ethylene fluoride -propylene copolymer (1.34), silicone resin (1.41), polyvinylidene 
fluoride (1.42), polychloro trifluoro ethylene (1.42), epoxy resin (1.45), poly(butyl 
acrylate) (1.46), poly(4-methyI pentene-1) (1.46), poly (vinyl acetate) (1.47), ethyl 
cellulose (1.47), polyformaldehyde (1.48), polyisobutyl methacrylate (1.48), 
polymethyl acrylate (1.48), polypropyl methacrylate (1.48), polyethylmethacrylate 
(1.48), polyether block amide (1.49), polymethyl methacrylate (1.49), cellulose 
acetate (1.49), cellulose propionate (1.49), cellulose acetate butylate (1.49), cellulose 
nitrate (1.49), polyvinyl butylal [transliteration] (1.49), polypropylene (1.49), 
polybutylene (1.50), ionomer resin such as SAARIN [transliteration] (trademark) 
(1.51), low density polyethylene (1.51), polyacrylonitrile (1.51), polyisobutylene 

(1.51) , thermoplastic polyesters such as Ecdel (trade mark) (1.52), natural rubber 

(1.52) , Perbunan (1.52), polybutadiene (1.52), Nylon (1.53), Polyacryl imide (1.53), 
poly(vinyl chloro acetate) (1.54), polyvinyl chloride (1.54), high density polyethylene 
(1.54). methyl methacrylate and styrene copolymer (1.54), acrylonitrile-butadiene- 
styrene transparent terpolymer (1.54), allyl diglycol resin (1.55), polyvinylidene 
chloride and polyvinyl chloride compound such as Saran resin (trademark) (1.55), 
polyalphamethyl styrene (1.56), styrene-butadiene latex such as Dow 512-K 
(trademark) (1.56), polyurethane (1.56), neoprene (1.56), styrene and acrylonitrile 
copolymer such as Tyril resin (trademark) (1.57), styrene and butadiene copolymer 
(1.57), other thermoplastic polyesters such as polyethylene terephthalate and 
polyethylene terephthalate glycol (1.60), polyimide (1.61), polyvinylidene chloride 



13 



(1.61), polydichlorostyrene (1.62), polysulfone (1.63), polyether sulfone (1.65), and 
polyether imide (1.66). 

[0034] 

It is all right to use compounds that can be mixed with copolymers and said 
polymers for implementation of this invention. Said copolymers and compounds may 
used to provide many various refractive index that can be matched to give optimum 
polarization effect. Furthermore, use of compounds that can be mixed with 
copolymers and polymers may be used to enhance process ability of alternate layers 
during simultaneous extrusion and orientation. In addition, copolymers and 
compounds that can be mixed may be used to enable an adjustment of stress optic 
coefficient and glass transition temperature of the polymers. 

[0035] 

The multiple layer birefringent interference polarization film of this invention can 
be most appropriately adjusted through use of multiple layer simultaneous extruder 
disclosed in the US patents 3,773,882 publication and 3,884,606 publication. Said 
device provides a method to adjust thermoplastic substances subjected to a multiple 
layer simultaneous extrusion to all substantially uniform layer thickness. It is 
preferable when series of means of multilayering disclosed in the US patent 
3,759,647 publication are used. 

[0036] 

Feed block of simultaneous extruder receives flow of various thermoplastic polymer 
substances from a source such as hot plasticization extruder and the like. Rein-form 
substance flow is sent to mechanical manipulating section within a feed block. This 
section is useful in realignment of multiple layer flow having the number of layers 
necessary as the final main body. In some cases, this multiple layer flow may be put 
through another series of multi- layering means in order to further increase number of 
layers within final main body. 

[0037] 

Then, multi-layer flow is formed to maintain layer flow and is transported to 
extrusion die that is arranged. Said extruder is disclosed in the US patent 3,557,265 
publication. Thus formed product is extruded to form multiple layer main body of 
which each layer is generally parallel to the main plane of adjacent layer. 

[0038] 

It is possible to change the structure of extrusion die, and it is also possible to set so 
the thickness and dimension of each layer is reduced. Precise thickness reduction of 
the layers sent from the mechanical orientation section, structure of die, and 
mechanical activity volume of the main body after extrusion is all factors that affect 
thickness of individual layer thickness within final main body. 
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[0039] 

After simultaneous extrusion and multi-layering, multiple layer film thus given is 
drawn either single axially or biaxially at such temperature higher than the glass 
transition temperature of each polymer or lower than melt point of each polymer. 
Otherwise, it is possible to subject multiple layer film to a cold drawing and stretch at 
temperature that does not reach glass transition temperature of at the least one of the 
polymer in the film. This initiates orientation of polymers and results in formation of 
non-matching refractive index in at the least one plane of polarizer by difference in 
stress optic coefficient and/or refractive index among polymers. 

[0040] 

Through mutually intensifying optical interference based on non-matching refractive 
index in at the least one plane of the polarizer, polarization of selected wavelength 
within lights can be given. It is possible to form a polarizer that would polarize 
different wavelength as needed. Control over non-matching refractive index, relative 
layer thickness within a film, and orientation level triggered on the film determines 
which wavelength to be polarized. Similar to other interference film, wavelength of 
lights that is polarized also depend on the incidental angle of lights that enter 
polarizer surface. 

[0041] 

This invention's birefringent interference polarizer reflects and polarizes portion of 
lights that enter surface, and transmits remaining of such incidental lights. Lights are 
not substantially all absorbed by . the polarizer. During processes, it is possible to 
control the thickness of alternate polymer layer so the polarizer would transmit only 
the wavelength of very narrow range while reflecting and polarizing wavelength of 
broad range. For instance, layer within multiple layer film may be arranged to initiate 
gradation of layer thickness by allowing layer thickness to monotonously increase by 
the film thickness. Through this, reflection performance of broad bandwidth may be 
provided to the polarizer. Said polarizer may be used as a band pass filter that 
transmits only the wavelength of very narrow range. On the other hand, it is possible 
to prepare a film that maintains transmissibility to remaining portion of incidental 
Ughts although it polarizes and reflects only within very narrow wavelength range. 
When incandescent light is used as a light source, this invention's polarizer reflects 
polarized lights of specified wavelength in one plane by the optical thickness of the 
layer, and remaining lights are transmitted. 

[0042] 

One final application of this invention's polarizer is attachment of wind-proofing 
glass to either airplanes or axels to which "head up" display is projected. The 
polarizer reduces glare components from airplanes or external axels, or reduces glare 
components from within airplane or axels themselves having the same angle as head 
up image that is projected. Use of this invention provides significant transmission of 
other incidental lights more so than expected as possible in the case when ordinary 
polarizer that absorbs at the least some incidental lights. The other application of this 
invention's polarizer is as a beam splitter. 
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[0043] 

An example is explained below for purpose of understanding this invention better; 
and this is merely an example that explains this invention, and does not intend to limit 
its scope. 

[0044] 

EXAMPLE 1 

A device disclosed in the US patents 3,773,882 publication and 3,759,647 
publication was used to adjust a sheet of birefringent interference polarization film. 
Thickness of said sheet was about 0.008 cm (0.003 inch), and included a385 alternate 
layers (ABABAB) of polycarbonate (Calibre 300-15, trademark of Dow Chemical 
Company) and polystyrene (Styron 685D, trade mark of Dow Chemical Company). 

[0045] 

A specimen of said film showing 2.54 cm (1 inch) x 2.54 cm (1 inch) x 0.008 cm 
(0.003 inch) was post single axially drawn from initial length of 2.54 cm (1 inch) to 
7.6 cm (3 inch) of final length at 160°C (temperature that is higher than glass 
transition temperature of both polymers) and 448 N/cm^ (650 IbVin^), and then, it was 
quenched with water to orient polymers. Thickness of final specimen was average of 
0.004 cm (0.0015 inch), and minimum width of specimen was 1,27 cm (0.50 inch). 
[Note: although original document states minimum width of specimen, it may be a 
misprint of final width of specimen, translator's note] 

[0046] . .. 

Regarding the conditions for post drawing, it was controlled so the average 
thickness of final layer would be 856.8 Angstrom in the case of polycarbonate layer 
and 873.1 Angstrom in the case of polystyrene layer. Thickness of these layers was 
calculated in such manner so the ratio f (explained previously) would be 0.5 on the 
polarized film that polarizes light (A,=5500 Angstrom) that is the intermediate light of 
visible spectrum. 

[0047] 

Both polymers showed measured value of refractive index in non-oriented state of 
about 1.6. However, when polycarbonate was measured, it showed positive stress 
optical coefficient of about +5,000 Brewster; and on the one hand, when polystyrene 
was measured, it showed negative stress optical coefficient of about -5,000 
Brewester. In the case of post drawing, it was controlled so the non-matching 
refractive index of both polymers within the oriented plane would be 0.03. 
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[0048] 

In order to attempt whether or not the film would work as a polarizer, two sheets of 
385 layer film were laminated, and then, it was single axially drawn to orient 
polymers within a film. Reflective index was measured at set wavelength along the 
plane that is parallel to single axial drawing and the plane perpendicular of single 
axially drawn plane. As it may be noted from the graph shown in the Figure 1, 
difference in refractive index on the parallel plane and perpendicular plane over broad 
range of wavelength shows that the film works to polarize lights. 

[0049] 

Certain representative format and detailed parts are shown in order to specifically 
explain this invention, and it should be clear to person in this art that various changes 
in method and device disclosed in this specification are possible without escaping 
from the scope of this invention and attached claims. 

[BRffiF EXPLANATION OF THE FIGURES] 
[FIGURE 1] 

It illustrates a graph of wavelength of light vs. reflective index of multiple layer 
optic interference polarizer prepared by this invention. 

Figure 1 

1: reflective index (%), 2: wavelength, 3: parallel to drawing,'4: perpendicular to 
drawing i . -i i V 




Translation by: Mie N. Amtson, 512-331-7167 
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